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w m * 

[oooi] **n a^*^ r^««ir^*«*^^^^^«^* PLL?/ 

[0002] 03fc^/l'*S'^&^#J3IPLLV>^ 

-O^/W^^^S^^^PLL^^-fe^if tt, (TCXO) 7frh 

W^j$tLfe3£!pf9#fref^ifc*BJt|{E«(PD) 3©— #©A#*ft?-fc3ni*.e>*u3o * 

ivi:LTffl;&$ft*. ^^^J1^2AJ;9W^$^df^fdiv^i^lt^3(0^^ 

[0004] tE«ltt«ilOW*«^ ±34bfet5K, T*g#fl#2Afc*MMIS 

[0005] UfctfoT. «E«0«l*«#l©W*fll*fo©««jR(«lLb, W^«#fotPIC 
SB#fo-C«««*«i-)W:, BT^J||»2A©^«JtS:CM+CK/L)], aBWt#fr 

[0006] fo = [M+(K/U] X fref (1) 
fcfcU M,K,L:IE^iitt 
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K/L:/h$C^gB#m 

[0007] ^©J;535:^JBJt©^kr±^ 7 i Vv-^^^$P^ 3 lll^-rsUiftT^iM/-^ii-e^ 

+ rtt^o-C. WW^«itCM+(K/L)]S:^i-5^^"e#*« 

[0008] Liar^aAU-^lltt, *J|t»HittLtofcS^ tfw*-:7n-ft#9*r3S3i*-3 

1 20*P^ W^J 10S:S W#freft>b< ttft #f div-Cfiy#i-5, 
[0009] tA±OJ;5^«^^J:oT, r^LflttT^raAW— ^lltt, &*P<f #freft>b<^f 
^fdiv^bV^n^Kl^iiKT offljjI^iijJDt^, ^rbT, L«HHI3W12^ 
t-/Wa- bfcNf^Jllt^M+l^So 5*— /<— 7a- {f#93S3§£b&V > 

[ooio] ^-c% nwsrfflw-c, ?>vz*/?^<rmftum*mfr*z>o miia*. frm&= 

#j^2A<D#j^tt£a^£*vrvv5 0 

[ooii] ^m^mpi^^^^^>-B.^^^mmA<D^mit^mmm^ 
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5o Z.<D#m$ft<Dm<Da/-LM. (K/UKfcmL,X^Z.Z>^b&X%, K=l,2,3- 

[0012] ^tc-mm^^^>v^m^mwmmvtc a MAsu n ^nmir^m^ 

fT-;£i&2#$Uo 

SfrffJcm :#^2000-052044^# 
#W^Cit2 : #it¥5-500894-5§-^ 

^fF^l:«T-^^M{f #^^^CSiC-l Vol.J76-C-l NOll pp.445-452 1 

993^11^ ^wc^m^^^^cMmm^m^wy^^^ 

##fF;£ifc2:IEEE JOURNAL OF SOLID-STATE 

CIRCUITS,VOL.24,N0.4,AUGUST1989 pp.696 "A 17-bit Oversampling D-to-A 
Conversion Technology Using Multistage Noise Shaping" 
##fF:£iJt3:IEEE JOURNAL OF SOLID-STATE 

CIRCUITS, VOL. 38, NO. 5, MAY2003 pp.782 "A 17-mW Transmitter and Frequency 
Synthesizer for 900-MHz GSM Fully Integrated in 0.35- u m CMOS * 

[ooi3] u^u ±M%n&ffiv>m$ix\^ n&vtc (a) , (b) , (c) tf&zmmtm, m 
j±mmmmm(Dm±}im^-iox v ), Af=fref x (K/wflmi-tcmtiimzxyyTx 

[0014] (a) /<— ^n-ff-f-g^jS^tt 

(b) L^T^^.^^-^1 ltf>M$ ^Kj^/^X^^-Y-^V^lel^^^^i 

(c) /J^^^ifcCK/L)^. l/2 n <D#-£* 

m-tzz.tx\ mm&)Kttmttmxhz>o 
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[0015] L*»U (b)35SJSH-C*4i-5^^T^©5*», Af^/h*VN(«ffi«#P***l© 

[0016] (c) fcoV vCtt, J^aW^^UT^dS^bSV^V^KS^fcoT^ 

[0017] Ut^oT, i HBU L«r*aAU-^©«»!Wlll^^-fiH^^ 

[0018] ^ WO^/V^V^S^a^^PLL^^W^tt- «EE«j««8«» (1) i> 
^«it38SM(MttjE«afe), (M + lK (M-l)ra t 9^X.^t?liraJ^^(l 

) © m^fli #f osr^ja-t-s pragma* (2) t . «r*#«# (2) o a^fli *f <avtm 

mm #frof flXSC* JtttSrff 5titfB Jfc*# O) ^ ft* Jt«E* (3) © ttJTJlf 

L-c«ffiiai»s»(i)^-K^m7^(5)h ibki(i8) (Kittsat 

)Sr**i-**l«>L'Kr*a^-^(31) (LttlESEgc)^ «K2(19) (K2f«|fc) 

£JRIi^5f&2©LCr*~AW-* (30) fc, momr**-^-* (31) 

— ff-^(16) /5^20LjifiT^A^-^ (30) ©t-^-7n-il ^(17) Sr 

»D5>bn£# (29) fc&fiSfcTV ^ 0 
[0019] ^bT, rO^/^v-^^M^^PLLv-^^if ft, iitKl (18) , K2 (19) 

, iD^(29)OW7J«^^^^(2)^^^#m^bT#^b^o - 
^^Jnim^g)©^^^^^ 

f5*£$*b£. *fc, Ap^(29)©W^«^ s ElB©^^Rr^P^(2)^ait 

#(2)©^«Jt«s(M-i)K«:fi*ns. twaot, nr«^«(2)oWtt4 

#JSUfc#M + (K/L) fcfcSo 
[0020] ^-C% »10LCr*aAU-^(31)W:, «*.tfHKl(18) (Kl{«|fc)£-77<D 
X*fc-rS*l©L|ttPjHft(22)k, iB©»l«^l©L^IH»(22)l!:«l*' 
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(DAtitVX^^m^f-^y^ (24) tfrhtto ^l©f-^7^f (24) tt, 
^l(DLjit*P^(22)OW^^SWf^freft 3 b<«^^^^(2)^W^ffi-^fd 

[0021] *fc, J^UfltT^Al/-* (30) 0»JxJ«K2 (19) (K2i*l£lfc) tf> 

At)t-$-z>m2<Dummm23) t, g e^mit^m2<outt^(23) ^-ftn^ 

(DAt>tVX$-X.Z>m2<D7*~-?7V?- (25) b^&5o 12©^-^^ (25) tt, 
^2^L{g7JD^(23)OW^^OT^freft ) b<^^Jl^(2)<DW^{f^fd 

ivT?^^i-?)o 

[0022] 0#*^ ilE^/^^^M^^i^PLLi/^ir^if (O^ffl KoV ^f^-TS 
o ±|B(b) l>mmX*m±-rZ>X-7})TX<D?ib^ /V-TV^A-* (5)XUM^^t<D 

(IDK^tlX. Hl^i-J;5^> 2^<DLlttT^Al/-^(31, 30)/^ffl^<b*v5 o 
^LT, ^<D#3£#mx-*Klii(15)t^L-C, 
K{itt(15)=Kl{itt(18)-K2^(19) (2) 

^rci-j;5^KMit(i8), K2<0i(i9) mmmmtK mi^uar^.^-^ 

3l)S.^2<DUtT=3r^Alx-^(30)— A^^^o ^J^^. Kit (15) =V&BtM 
UfcVMSKtt, (2)^«fci-J:5^Kl{tt(18) =5, Kjjt2(19) =4^^$^o 
[0023] ^lcJ;0^1©L<rr^^V-^l(31)&rJ^2©L«r^^U-^2(30)O 

ibflv-fXte. ftfr&ffi\^rtz> Af=fref x (i/L)tv ^ofciSJS^^yr^^. 

Afl=frefX (5/L).&tMf2=frefX (^D^WofcffiV^^m^^tf-r 

5^k&5 0 tofcftam^vH'Oi, 3o)co^wwi!)^/-rx^j^ia-c 

[0024] ±|B©^M©^^^^^5>«PLL^>^ W^«^t-*5V ^ 

-nf ±^<D^^^m^m^mpLLiyy±^^(Dmm^^x, mi<z>L 
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[0025] ^^O^^V^M^^PLL^^^if^J:tb^^l^^^2<DL 

[oo26] im i] m i w ^>^*fe^ i ©?**^^*mwmi fll*s*vm if©«^ 

[gl2]|lI2}«^0J©^Wyit-^ft§T^^l/-^(D#^(Dif^^^^ja^ 
[g)3] m 3 1*?* /v*->^M#8c#JH PLL v-^-felMlF <d Mr &flf©1tJ&£^"t~^ 

w?mxfoz> 0 

[|g|4]ia4{ix>^^^^^^^P LL ^^^^^^^^^ (C ^^^ T ^^^ 

o 

[g|5]|I|5J»^©^ife#l2©^^ 
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[0027] i mraj«ig2& 

3 

7 

8 M{g 

9 ^--/^7P-flf 

10 JngLfflyb 

11 T^^V— 9 

12 JPlMS 

13 f^-^yf 

14 7*— $7V*f~)&tl 

15 Kfl§[ 

16 /<— ff-5§" 

17 7n- 

18 Kite 

19 K2{ji 

20 "f—^V^W^ 

21 "f—^-y^^ti 

22 ueanSMS 

23 LfflDbnJtH 

24 f-^yf 
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25 T—^y^ 

26 ua^mtj 

27 innmmti 

28 JbnSMS 

29 *BKl« 

30, 31 7^AV-^ 

32 *n»«w^ 

33 K3j|tt 

34 K4ji: 

51 #ia^ 

52 fR&# 

53 inijHI 

[0028] £TF, HtfefllfcoVvC, Hlffi^^L^^^^i-^o 
^Jfefll 1 

[0029] #^<Z>^ffim<^/l^^ 

[0030] r O^^^^^WLLV^-felM if tt. El 1 «£5 ft&4Mt& 
m& (TCXO) 7*>fc W^^ttfeS W#fref j&MfitfH Jfc«E* (PD) 3(D-^©A*€ 

^t^nx.fetu>o mEE«y»*isai(vco)i©ffl*flr-&fo^^r*^»*2»!ij: 
©tt»3&m««s«E» (pd) 3-c«tu$n5o mmm^veitmmdwto 
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[oo32] mj£fflnmmm<Dtoti<t^fote, ±&ut£5t£. -^^mrnKx^m^ 
jtttfs#fdivturifcffiJttt»3^7-f-K/^^§ns. 

[0033] Ufc#o-c, MJEftWNWSISKOWAflr-tfoO^iftSfcCffiSi, ffl^m-st-fofcliaD 
|B#-fo-ejaftj»[^i-)tt, BraE^«»2©^«JtS:[M+CK/L)], aepfli-^fref 

[0034] fo = [M+CK/D] X fref (3) 
fcfcU M.K.L: jESEtBtfllC 
M:«afc»#JSIJfc 
K/L:/JMR^IB^«Jt 

LTV^o ^©Miaot, #JSJt£Mri\ (M+i)*\ (M-l)*M!:9JW**rtB 

[0035] r<D«t5'&^Jt0^btt, ^/^V^SPXlSrflf^-rSLfliLT^^W— ^31, 
K1(18) (Kl{«^)^^«„ L|tr^aAU-^30(Lr±E«E»[)tt, flffK 

2(19) (K2\zmm)zmwT%o *lx. nmm&K. L«r^aA^-^3i©^- 

7o-' ff-^9?rm^ii-5o 
[0036] -?rbT > {6X1(18), K2(19) tt, *^*UKl-K2=K&i«fcU 2»ojilK (KfcfclE 



WO 2005/057793 



10 



PCT/JP2004/018405 



[0037] ^«9,iP||«29©^/<-7n-«#9**l([Oi:#fcBr^«*2©^« 

^^24^.Utt^22^*P^m^26^W^freft ) b<«pr^^^20m 
Jg^2(Om7Jm^fdiv^^UV^^^^^^J;^Kljtl8i a oj)P#t^7J^t26^^tjJp-r 

So 

[0039] UtT^AW-^30«,±iaUKT^^l/-^31^I^#^^^it^L^^i: 
fctt, ^^lt7 ? -^K2fitl9$r-^(DA7Ji:i-?>Uit^n^23^. g S©§H 

lit, ^t£ibib^—^9y^mt!2i^LmMMm3^m^<DAttt^x^^-^ 

19-fojjP^m^flt27^1iiPi-S 0 

[0040] Mrnmm. ummm2, 23©ta^sriD»b-cja»w^iosr»^"rso ^ 

[0041] ^±OJ;5/^/^^^^X1<D^^J;oT,L^P^22<D^^w^--7 
p-b^#{^jait*SM+li*0.L^P^23(D^/55^w^7n-Lfctt^ 
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SV^, L«ftl*«22. 23©W^«>*-^-7a-LftV^H:tt, #*Jfc#Mfc 

[0042] WT> B2*#»L*#^ ^A*5/^*XlU:oVvT\ SfefcfflXftWf «. ^ 
2\Ot* #fl*t=K/L=l/8, Kl = 5, K2=4©«^lC*5ttS, *!pfll#freffc, 

yu-iWl6t, K2fcl9fc* 5*-*?y*-25©ffl;*J21^ L«I»23©i»»W 

#9fc* ^#J3S§2<£#J^Jfc£^£ft"^5o 
[0043] I*r*~M^31tt, ±*bfcJ5^ ^R^Jtf-^imsl:^-^ 

^n^22^ffl^26^S^ffi#frefbb<r4fdivfc^A^$^7 f -^7y^24i: 

7 s — #7v^25hX*mj$&tiZ>o 
[0044] ^P^28{*,Utt^22(DiP^lll^26^bL«^23(D7Jn^ai^27^ 

[0045] ^SflfOiaBW. fref=200kHz. L=8^ K*(15) =lfcK5&r**£\ L 
Af=200kHzX (l/8)=25kHz 

[0046] ±Efcra*©KfeS:U*:V^, K 

1*18=5, K2*19=4^KJ£i-«. — ^ Kl*18&l*K2*19tt, (2) 
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[0047] Wtmhtf XmWiTZo KlfltUS) =5, K2jt (19) =4miT*^ 

[0048] Afl = 200kHzX (5/8)=l 25kHz 
Af2=200kHzX (4/8)=100kHz 

<Dm®xte, Kim*. &£x^2m9mzi/2 m (mtemmm^m^m&^x\ 

mnm2 

[0050] #^<D^i6#j2<D?ii&x/i^ 

[0051] roi^^V^v-^Si^^PLL^-fe^if^, 05^^i-<j;5^, ^«it 

&M+3, M+2, M+l, M, M-l, M-2, M-3<D\,^thfr\mWx.Z>^&Z-tj:Z> 

£Wsi>rt&fcRr£#Jss§2B«\ Brag^»»2(iija0di;Hi#«i)©^*>9t!itt^"r 

^nxitm2<D^v^y^ux2-tmm5itm^52tmm^53t^,7'^ 
^y^ximmmiMi^nttteMzwLtfx^Zo zo^mm*.. mio 

[0052] 05(C*5Jt5H*5J:tm2©W^«Xl, X2tt, ^fc|lfc*Ufct>©(«F 
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[0053] #gfi^51te, *D^tH^10^K3^33^K4^34^^^IB-r?>o #gEtf>tt#te, M 

mmitrnm^x. "k3"-"k4"=^p^w^io^^o«k3", "k4"^, -urn 
mt,io"<Dm£vhmmm^?mmm)^wtfe£tiz> 0 tctcu "K3", «k4"^ 

^ts^mim^z&m&*7VTxzmrtttfrxhz 0 "K3", "K4"}^i&Tu> 

[0055] ^t:\ x/^V^IfPXl, X2<D*— /Wa- ft -^9, 54te, H2^LfcJ;5K 
, «*.tf-0. +1, -1, +1. 0-^b«o ^£$^3^ o*«9ii^bfc2o 
(D-fit^^S^ -1, -2, +2, -l-»as#feft*o tf— /<-7n-ftt9Ww< 

A**nftlPJ|t**WSC-C. ±e©J:5l51»«Jfc«rM+3, M+2, M+l, M, M 
-U M-2. M-3<^Tfta»l£#J9#£5wi:lOfc5o 
[0056] ^1^9, *»W©ie«««2"Cr4, 9*^^-riaiSSr*»C«SK«Ufc*MASH" 
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[0058] ^W^id^^^^^^^jaiPLL^^t^lfW:, te^T^T^fkSrBI 
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[i] njzmw&wi&t. ftfflittfM (MteiEmm) , (m+ d . (m-d ^«9#x. 
xmmmBum^mm^mtim^^m^^^m^b.m^^m^m 

HUfBteKl, K2£, Kl-YL2=K%mtcU J^ojitK(K}»^) £<9mttm$*:&3: 

m^<frm^<Dfrmi£& (m-d icn^i-^t^mtir^/^y^m^m 

^bT^m2(Di.mm^b,mmm2(Dummm(Dmti^mmmm^rh\^<n 
, Bute w^#«^m;M^i&^u {^^it^tfjfe^2outt^^'ft!i^(o 

A^^bT^^5m20^-^^^^^^^W*^llB«<D^>^i/^^#: 

#WLL^-felMlfo 
[3] MfESglOUii:T^i^— *<^ffl^ 
&^C3^2<DjD^££bl-'li;t. 

m^mi^u^r^^u-^tmmm2(DLmr^^u^bmmm(Di]mmb 

MIS^20*P^^^^«^$^^V^^^^^^l^^^n^*-C(Dn^# 
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y-*?to<o*—'<—7 D —fit # t fiff fESfl ld^n-l ti-x?<DWLftm&<o ffl^J ££;&P^ 
[4] iitiiE!in<£Uiianfm<affl^ 

tfrlBmi^UfiT^^AW^^MIBm2(DL<|£T^3.^W-^fcMISmi^P^^fc 
MIS^2^P^^d^^$ixSx/^^^gp^l^d^^n^^(©n^# 

^ur, ^o2o<D{fi(o^tf{it^tiife^2^p^^m^Mt^bv ^<Dimz#m 



WO 2005/057793 



1/7 



PCT/JP2004/018405 



[01] 



TCXO 



fref 



PD 




CP 




LPF 


— ► 


vco 


— ► 


— ► 





fo 




X1 



mw^ 2 9 



T-97vmti 2 0^ 
fdiv 



1 



7~9 

7yf 
T 



■P-MWltitJ 2 6 

" " Lfit7*aJUH'3 1 

2 2 

2 4 

JP»tti^ 1 0 



-x? 



•tV-7HI"§-l 7 



K2I1 9 



r-?7?f 2 i 

fdiv 



iPl^ 



3~ 



7JPH3I2 8 



2 3 
2 5 



[122] 



2/7 



PCT/JP2004/018405 



fref 
Klffi 1 8 
r-97yt&t)2 0 
SP^tH^J 2 6 
t-»-7a-in-%l 6 
K2U 1 9 

T*-?7'yf iHt) 2 1 
SP»lU* 2 7 
tV-7pMftl 7 

^onm^ i o 



^#Ji^2 |m+1 



'' [M- 



515! 515 



0! 5! 2| 7 



512!7|4 



5! 5 



116 



1 6! 



o! ii o i 110 



41 414 



Oj 410 



41014 



HO 



4:4 



4j0 



0 



r3 



51 515 



3: 01 51 2 7j 



3=0: 



l! 1 



4! 4 



512 



01 1 



414 



4j 0! 41 0! 4 



0 ! 4| 01 4! Oj 41 0 



1-1 1 



in 



_L-L 



0! 1 



- 1 



5|5 



714 



0! 1 



5!5|5 



6 31 01 5 



5|5 



2! 7 



IS 61 3;0!51 2 



11 0! Ill 5 01 1 



4 41 41 41 41 4 41 4 



Oj 4 



0 



0 



01 1 



0| 4j Oj 4 0 



4| 01 4j0 



0! 1| 01 1 



314 



Q-li 



H 1 



714 



Oil 



414 

i 1 



01 4 



01 4j0 



010 



Oil 



51 



31 



01 



11 1 



41 41 4 



i i 



3|4^3 



014 

— ! — T~ 



Oi 1[ 



- II 01 



0! 



2T 



mm 



l/fref 

PLL^&S^-^^^ fref=fdiv 



WO 2005/057793 



3/7 



PCT/JP2004/018405 




4/7 

WO 2005/057793 PCT/JP2004/0 18405 



fref ijinnnhhhnnnnnmnj^ 



KfSl5 

r-97-jmjji 4 

jQ*tttfJ 1 0 

Wa?#JSI*2AjM+l 
o#JDtk |_ M 



1!2!3|4 



010 



111 



415 



l! 1 



5! 6! 710! 1 



010! 01 1 0 



1 1 



2 3 4 



2 3 4 



OjOjO 



(1/fref) X (L— 1) 



1! 1 



oil 

i 



112 



0! 0 



2, 3 



ST 



•1/firef 



PLLas3£*B*te*N^-Ctt:, fref=fdiv 



WO 2005/057793 



PCT/JP2004/018405 



[®5] 



TCXO 



fref 



3 




4 




5 

-A 




1 






CP 




LPF 


— ► 


vco 


— ► 


— ► 





fo 



fdiv 



M +3,+2,+l,- 1,-2,-3 




53 




X1-. 



Klttl 8 KJ 

K2ttl 9 K> 



-►6 



mwtati i o 



52- 



X2.. 



K3ffi33 : 

» 6 



-K) 



-^*-7p-ff-§-54 



51 



K4fi|34 ! 



-►0 



3 2 



WO 2005/057793 



6/7 



PCT/JP2004/018405 



me] 



fref 

Km 1 8 

T-9Tjmtl2 0 

ummt} 2 6 

*-^-7p-ff-§-l 6 
K2fi£ 1 9 
?' -ffyftitfj 2 1 
jgJIHtfJ 2 7 
*-/V-7:Hf-f§- 1 7 

JPgLffi^l 1 0 
t-A*-7P-ff-§-9 

K3W33 
7*-777?ffi*) 

*-a*-7p-{K# 
K4fiI34 

*-A*-7n-{f-5§-54 



r 



< 



*r**wa# 2B 



JM+3 
"2 







-, i- 




I" 


I" 


HIT 


ihtu 


TJT_ 


-i h 

I 


mm 


in 


hm 


I 


1 


inn 

iruL 


5 


5! 


5 


5i 


5 


5. 


5 


5! 5; 


5! 5i 5; 


5i 


5 


5 


51515 


5. 5 


l5| 5 


5 


c 
0 


































0 


5 


2 


7 


4 


1 


6 


3 


0 


5 




7 


4 


1 


& 


a 


o 


5 


2- 1 


f 4 


1 


6 


3 




















































5 


2 


7 


4 


1 


6 


3 


r\ 
U 


5 




7 


4 


1 


b 


3 


U 


□ 


z 


1 4 


1 


6 


3 


0 




0 


1 


0 


1 


1 


0 


1 


1 


0 


1 


0 


1 


1 


0 


1 


1 


0 


1 


0 1 


1 


0 


1 


1 




















































4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 4 


I 4 


4 


4 


4 




















































U 


4 


u 


4 


() 


4 


u 


4 


l) 


4 


\y 


A 


U 


4- 


ft 


zi 
*i 


u 


4 




to 


4 




4 




4 


0 


4 


0 


4 


0 


4 


0 


4 


0 


4 


0 


4 


0 


4 


0 


4 


0 


4 C 


> 4 


0 


4 


0 




















































0 


1 


0 


1 


0 


1 


0 


1 


0 


1 


0 


1 


0 


1 


0 


1 


0 


1 


0 1 


L 0 


1 


0 


1 




















































1 


2 


3 


4 


-3 


6 


- L 


0 


1 


2 


3 


4 


-3 


6 


- 1 


0 


1 


2 


3 A 


1-3 


6 


- 1 


0 




0 


0 


0 


0 


1 


-1 


1 


0 


0 


0 


0 


0 


1 


1 


1 


0 


0 


0 


0 ( 


) 1 


- 1 


1 


0 




















































3 


5 


7 


8 


0 


6 


3 


5 


3 


5 


7 


8 


0 


6 


3 


5 


3 


5 


7 I 


S 0 


6 


3 


5 




















































0 


Q 
O 


n 


7 


7 


7 


5 


0 




n 
\j 




4 


4 


4 


2 


5 


2 


5 


2 


L 1 


1 


7 


2 




3 


0 


7 


7 


7 


5 


0 


5 


0 


5 


4 


4 


4 


2 


5 


2 


5 


Z 


1 


i 1 


7 


2 


7 




0 


1 


0 


1 


0 


1 


1 


0 


1 


0 


1 


1 


0 


1 


0 


1 


0 


1 


1 


1 0 


0 


1 


0 




















































2 


Q 
O 


A 
4 


4 


o 
0 


u 


4 


r: 
o 


o 
it 


Q 
o 


4 


A 




o 


4 


5 


2 


3 


4 - 


4 3 


0 


4 


5 




















































0 


2 


5 


1 


5 


0 


U 


4 


1 


3 


6 


2 


6 


i 


i 
i 


5 


2 


4 


7 


3 7 


2 


2 






2 


5 


1 


5 


0 


0 


4 


1 


6 


o 


o 
Z 


b 


1 


1 


5 


2 


4 


H 
1 


3 


7 2 


2 


6 


3 




U 


0 


1 


n 


1 


0 


u 


1 


0 


c 


1 


0 


1 


0 


C 


1 


0 


0 


1 


0 1 


0 


o 


1 




















































1 

-L 


-5 


6 


2 


7 


5 


-4 


4 


-2 


1 


2 


■2 


3 


1 


0 


0 


1 


-5 


-2- 


6-1 


5 


-4 






0 


1 


- ] 


1 


- 1 


1 


1 


- ] 


1 


c 


0 


1 


-1 


1 


c 




0 


1 


0 


1-1 


0 


- 
1 


j 




















































0 


1 


-2 


2 


-2 


\2 


0 


-2 


H2 


-] 


0 


1 


\2 


2 


•ijo 


0 


1 


t-I 


1.-2 


1 


1 


































1 

: 

| 






1 






















































































i i 














































U- 






~f 








































: : 














































•f — f" 






.] — L 












r 


































* i 
































i 








t : 
! | 






r r 













2T 
1/fref 

PLLtf)fe#«Ffc*5V^-Ctt, fre^fdiv 



WO 2005/057793 



7/7 



PCT/JP2004/018405 



[07] 



TCXO 



fref 



PD 



CP 



A CP 



fo 



LPF 



VCO 



fdiv 



M 



MM 8- 



2 C 



53 — \ + U. 



XI. 



a 



Klttl8 ND 

K2M19 K) 



■*0 



*P^Lffi^7 1 0 



52- 



X2 



51 



/ K4{t34 ; 



->0 



n-l{@ 



Xn. 



tfcfrW 



10 1 



K2n-1flg i 



10 2 



K2nfiB ; 



MWBit) 10 3 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2QQ4/018405 



A CLASSIFICATION OF SUBJECT MATTER 

int. CI 7 H03L7/197, H03L7/183, H03M7/32 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 H03L7/16-7/23 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 05-502154 A (Motorola, Inc.). 
15 April, 1993 (15.04.93), 

Page 4, lower left column, line 24 to page 5, 

lower right column, line 20/ Fig. 3 

& US 5070310 A & WO 1992/004766 Al 



Relevant to claim No. 



1-4 



[ | Further documents are listed in the continuation of Box C. 



I | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earl ier appl ication or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 



T later document published after th e international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
• combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
"& M document member of the same patent family 



Date of the actual completion of the international search 
07 March, 2005 (07.03.05) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Date of mailing of the international search report 
22 March, 2005 (22.03.05) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



|g&mPS-i§- P C T/J P2004/01 8405 



a. &m<D%-fzft&v&& (himhwhk ( i p o ) 

Int. CI. T H03L 7/197, H03L 7/183, HO 3M 7/32 



b.. 



BHE^ffo *:*/!««• (HWWWHH (IPC) ) 

Int. CI. ' H03L 7/16-7/23 



B*B*ffl£r§ii4^B 1 9 2 2-1 9 9 62 

B*B^H5lffl«H8^«- 1 9 7 1 - 2 0 0 

B*Ha**ffl*r*4** 1 9 9 4-200 5*? 

B*H*ffl3iWtaM»^« 1 9 9 6-2 0 0 5¥ 



JP 0 5-5 0 2 1 54 A (^ebn«-^ --r^-^V-^y 

F) 1 9 9 3. 04. 1 5, fMK£TTO2 4*T-^5H£rT* 

S&2 0fT. S3 & US 50 7 0 3 1 0 A & WO 19 
92/00476 6 Al 



1-4 



Ttj H^W®BX»-±S5feB^t^*tvfci:i^-efo-o'C 

.©a»M>fc»fc3iflH*3 t>© 

_h©:fcSti©, Sttti:otg5Bt?fe5^lt 
r&j p— /<fyb?7 5 SriSfc 



• jl j ta^mw h n>j — « — — 

■MOEtKrUbB 0 7. 0 3. 200 5 


22 _ 3 20Q5 


B^S^PffJf (I SA/J P) 
100-8915 
JKSCWfttBKffetfBHTB 4#3-§- 


03-358 1-1 101 1* 


5 W 


9 7 5 0 


^jR 3 5 7 5 



8SPCT/ISV2 10 (£2^-^) (2004¥1 



